Introduction
Mumford [16] has indicated that systems designed with user participation are perceived by users as successful. Lucas [12] suggested that systems of higher technical quality result in more favorable user attitudes and perceptions regarding both the information system and the information systems staff. Rockart [19] , Zmud [26] , and others support the belief that a multiplicity of factors impact information systems development success and failure.
The information systems literature suggests many factors which can impact information system success. And perceptions of a system's success or failure may vary depending upon a_n individual's perspective of the system. However, little research attention has examined the perspectives of the rank and file information systems project teammember regarding which factors impact systems design success. A commonly held belief is that project team members focus primarily on technical aspects of systems in terms of development and subsequent evaluation. Research has not substantiated or refuted this belief.
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The Research
This research was undertaken to determine project team members' perceptions of factors important for the successful design of systems. The study explored the perceived impact of three classes of variables on systems success. These variables were: (1) environmental variables, such as influences within the organization; (2) task or technology variables associated with the degree of routine of the design task; and (3) the personal characteristics of the task team members, such as abilities, motives and patterns of behavior.
Environmental Factors
Organizational environment here refers to the degree of change or uncertainty experienced by organizational members. While most writers use the term organizational environment to refer to conditions outside the organization [21] , we use this term to refer to internal organizational conditions since these have an impact on the systems design process. Some organizational environments are fairly certain over time, organizational members perceive little change, and the organizational structure consistent with this environment is fairly stable and mechanistic [2] . Other organizations, such as high tech organizations, are perceived by organizational members as changing to meet competitive pressures resulting in uncertainty. McFarlan and McKenney [15] found that in an organizational environment of great management turmoil, turnover and reassessment, it is unlikely that the same intensity and commitment of effort to planning information systems can be expected. In a stable organizational environment there is a higher probability of stability of decisions and less likelihood of design changes. Such a setting often results in more confidence and higher commitment to the design process and hence a greater likelihood for success.
Task Variables
A number of studies use the routine-nonroutine continuum to define tasks [6, 13, 23] . The degree of routineity, as defined by Perrow [18] , is composed of two independent dimensions: (1) number of exceptions or amount variety (frequency of unexpected and novel events) encountered in doing the work, and (2) analyzability or availability of techniques or procedures to tell a person exactly what to do. A task becomes nonroutine to the extent that there is more variety coupled with less analyzability.
Task groups can proceed with certainty when dealing with a routine task. Nonroutine tasks involve many exceptions and participants typically cannot predict problems or activities in advance. Uncertainty due to poor analyzability, according to Daft and Macintosh, "arises from difficulty in seeing into the task and in analyzing it in terms of alternative courses of action, costs, benefits, and outcomes" [3, p. 209 ].
Berrisford and Wetherbe [1] In linking the previous discussion of task routineity with the phases of systems development, we could expect that the tasks of analyzing problems/opportunities and of implementation should be less routine than tasks of the other .phases, due to the increased variety and decreased structure that can be experienced in carrying out those tasks. In addition, since managers and end users are usually not part of the systems design team, systems designers have less power and control over them. Therefore, tasks involving them will be less routine due to increased uncertainty. In addition, since end users and managers must be dealt with on an individual basis, there is more variety in tasks involving them. All this suggests that the tasks of analysis of problems/opportunities and implementation should be regarded as less routine than tasks in other phases of the systems development life cycle.
Using this same line of reasoning, system development and testing, as well as system operation and maintenance tasks, would be more routine since there are many guidelines and procedures developed to guide people in accomplishing these tasks. Further, since accomplishment of these tasks is primarily under the control of the systems design team, these tasks should be more routine.
The degree of task routine would be expected to influence the kinds of characteristics team members should possess to complete the tasks. A review of the literature on individual characteristics will be discussed in order to link task characteristics and composition of the systems design team.
Individual Characteristics
There are a number of individual characteristics that have been suggested as affecting the success of the systems development process. Two recent studies have used the Jungian typology to evaluate the personality types represented in project teams [8, 24] . In these studies, two dimensions of the Jungian typology were utilized. Jung [7] describes the first dimension as the way information is taken in, either relying on facts and data (sensing) or by conceptualizing with the "sixth sense" and little data (intuition). The second dimension is used to describe the way an individual processes data, either by using logic and analysis (thinking) or by using emotion and value judgements (feeling). Traits identified with these dimensions are shown in Figure 1 .
Kaiser and Bostrom [8] examined the characteristics of individuals involved in systems development and suggest that these characteristics impact the way MIS designers perceive the organization, organizational members, and the functioning of an MIS system. In fact, they suggest that system design reflects the design team's personality styles. They found that individual characteristics (personality styles) of the systems design team affect the nature and direction of group interaction process and systems development. Furthermore, individuals exhibiting the "feeling" personality type were missing from teams that were involved in a project failure. In sum, this research has suggested that teams exhibiting the full range of personality characteristics were associated with project success to a greater extent than when one or more of the personality types were missing from the team.
Neither of these studies examined the phases of the systems development process as discrete tasks to determine if certain personality characteristics were more critical at one phase than at another. It seems obvious that the task team will not be successful unless team members possess requisite skills and abilities. This suggests there may be a systems relationship [4, 25] . Where interaction with people was necessary, project team members who could communicate and interact effectively with others would be more important than in the design phases where more logical and analytical types would be more effective. [20] . Factors increasing cohesiveness are: agreement on group goals, frequency of interaction, participation of all group members, and mutual trust and support [10] .
Hypotheses
Based upon the above discussion, this research examined the following. H3. The problem analysis phase and the implementation phase of the system design process will be judged less routine than the design and system development/test phases.
Due to the necessity to interact with people over which they have no control, systems design team members are predicted to identify the problem analysis phase and implementation phase to be less routine than the other phases of the design life cycle.
Methodology
This study was designed to be exploratory, gathering data on the factors responsible for success of systems design project teams. Open ended questions were developed asking respondents to list five factors (attributes or skills of people) that they thought led to task team success for phases of the systems design life cycle. They were also asked to identify attributes or factors that led to success in strategic planning and to overall systems success.
Task routineity of each system design phase was ascertained using three questions taken from Triscari [22] . Respondents answered using a 5 point Likert type scale: (1) The task routine. (2) There is an understandable sequence of steps to be following in doing this task. (3) The task requires many different skills and subtasks.
The sample was not randomly selected. Initial respondents were known to the researchers and these respondents were asked to distribute the questionnaire to their colleagues. Since the questionnaire concerned perceptions and was open ended, it took considerable time to complete. Most participants were contacted personally in order to ensure that they would, in fact, complete the questionnaire if it were sent to them. Participants were chosen for both geographic diversity and size of organization. The 68 subjects were from across the United States and worked for 20 large-sized firms. Included in the industry types represented were manufacturing, banking, insurance and utilities.
A profile of the respondent was one who had worked five or more years in the data processing field and had various job titles during that time. The majority of the individuals were systems analysts who had also worked as programmers. Approximately 20% of the respondents were data processing managers who had participated (in the past) on systems development projects.
Results
A list of factors that the design task team judged as necessary for the successful com-
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pletion of each phase of the systems design life cycle is presented in Table 1 . The proportion of times each characteristic was listed in each phase of the systems life cycle is under the "%" column. The rank ordering of the responses is listed under "Rank." Thus, under the strategic planning phase, "good team process" garnered 1.8% of the responses and was ranked 11th of the 12 items.
The column labeled "average ranking" simply averages the ranking across the system design life cycle phases for each item. Only characteristics mentioned in all phases were included in this column. For example, "team member with good technical knowledge" had the highest average ranking across the phases with 1.8. "Good communication skills" was second in the average ranking across the phases with 2.5. Based upon the information contained in Table 1 Hypothesis 2 suggested that the importance of each skill would be seen as varying from one phase to another in the system life cycle. Table 1 indicates that the ranking of individual items varies considerably across phases. For example, "team members with analytical skills" is ranked 9th in the strategic planning phase, while it is ranked first in the problem analysis phase. Thus, the data in Table 1 indicates support for Hypotheses 2.
Good team process was chosen as the most significant success factor for the overall success of the team. in identifying factors that the design team viewed as impacting overall systems success, the most interesting characteristic will not be found in Table 1 . Management support was not mentioned as impacting success at any stage of systems development or for overall system success.
Task Variables
In order to test Hypothesis 3, which suggested that the problem analysis and implementation phases would be viewed as less routine than the design and systems development/test phases, the answers on three task routineity measures were averaged. This is appropriate since Triscari [22] found that the measures all loaded on one factor and had acceptable reliability (Cronbach alpha = .86). Table 2 presents the means on the task routineity measure for the six phases of the systems life cycle. Contrary to expectations, each of the phases is significantly more routine than the stage before it, except for evaluation which is not so much a stage as a process. In any case, these results do not support Hypothesis 3 since we expected that implementation would be perceived as less routine than systems development/test.
However, the responses on perceived task routineity of the implementation phase are consistent with the data presented in Table 1 . User involvement was not ranked as one of the top five success factors in the implementation phase. If there is low user involvement in the implementation phase, then such a factor would account for the implementation phase being rated as more routine than hypothesized. Nevertheless, the low ranking of User involvement did not emerge as a top ranked factor impacting any stage of systems development. Given the emphasis in the literature on user participation, this omission is surprising. This can be interpreted in several ways. The results can lend support to previous research findings that users involved with systems teams are not representative of the user population and make little contribution to the final success of the system [8] . Another possibility is that on teams in which these individuals were members, there was little user involvement. A third possibility is that these findings support the belief that technical system designers do not perceive users as impacting system success.
It is important to note that communications is considered quite important by the respondents. However, communications importance coupled with low user involvement suggests that the importance of communications refers to intra-team communications rather than communications with those outside the design team.
In examining the findings, perhaps the most interesting results are twofold: (1)that project team members do explicity recognize the importance of some process characteristics, notably communication, and (2) that each stage (excluding evaluation)of the system design cycle is perceived as more routine than the preceding one. We can postulate that the increasing degree of routineity of the tasks may be due to the fact that user involvement did not have high impact on the success of implementation as had been hypothesized.
Certainly, the finding that the single most critical factor for systems success is group process does not support the stereotype of technically oriented information systems personnel. However, group process concerns do not appear to extend beyond the limits of the project team. It seems that within the internal information systems organization, group process issues are readily perceived and easily identified. Misconceptions seem to emerge in the interface between information systems personnel and personnel in other parts of the organization.
Implications
The findings indicate that needed project team member characteristics may vary during the systems development project with .certain skills being viewed as more critical at one stage than another for optimum team performance. The top five skills perceived as impacting systems success across the systems design phases would suggest a core team that possessed: business knowledge (possibly a business systems analyst), good communication skills, technical expertise, analytic skills, and good organizational skills.
From an industry standpoint, these findings suggest the formulation of a core development team possessing the skills mentioned above and adding additional resource team members at certain phases of the project.
The sobering finding in this survey is that information systems personnel surveyed perceived neither management support nor user involvement as critical to the successful development of systems. These findings imply the "us-them" syndrome exists in many organizations. As long as information systems personnel view the information systems function as distinct from the rest of the organization, they will be hindered in their ability to develop systems that will fully support the business function. The isolation felt by the data processing personnel, as indicated by these responses, may emerge as a critical factor that hinders the strategic use of technology in many organizations. Such a discovery requires careful scrutiny and further investigation by both information systems researchers as well as practitioners.
In conclusion, this study suggests that there is a gap between the theory and practice of systems design. Systems project team members seem well aware of the technical, behavioral, and group process factors that lead to task team success, at least within their own ranks. The problem is that this perception does not seem to extend to a broad organizational perspective with either users or management viewed as critical participants. These findings should be of specific interest to top management in the organization and suggest that integrative strategies must be developed to expand the external interests and concerns of the information systems personnel to further support organizationallbusihess objectives.
